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DISTRIBITED MANAGEIEWY OF SCIBNTIFIC PROJTRECTS

™

an Analysiz of Two Computer Conforencing Bxpaviments at HASA

The National Aeronautics and Space Administration began using compuber
conferencing for the first time in August 1975, when a seriss of telecon—
foerencing experiments between the Ames Research Center and the Tnstitute
for the Future were begun. The Instituts mads available to NASA its
PLANET~1 computer confercncing system, which oparates on the nelork of
Tymshare, Inc. This system allows psople who are geographically separated
to engags in group planning and information retrieval, either by agreeing
in advance to a particular "meeting” time or simply by ruaning the Rrogyam

at their convenisnce to review each other's comments.

PTHE MEDLUAM

Let us assumz that you are a participant in one of the exparimental

conferences organized by NASA. You have access to & compuber terminal,

I
e

and the organizer has indicated that the conference is opan. The firs
time you enter, PLANET-1 asks you to typa vour last name and a personal
password. This password may consiszt of any thrze lebters or numbers and is
neadad to prevent others from reading private messages that are sent to you
or from making entries under vour nawme. If vou are registored in only one
conference, vou are auntomatically placed in that conferencs. However, if
you are registered in wore than onz conferenca, PLANET prints the title of
each of them and asks yov to choose which one you wish to enter. (an
asterisk indicates those conferences in which new entries have been made
since you last participated.) PLANET then prints an informaticnal heading
and the full title of the conference you select as well as a list of par-
ticipants. Finally, it tells you if anyonz else is present at that moment
and prints all the messages that have been made since vou last sntcred,
notifying you when you are up to date. For example:

(6] Mascy 18-MNov-75 11:57 PH

Sood morning. Welcome to the mini-conference. As the chairman, | .

will try to keep the discussion moving so that we can cover all of

the agenda topics. Ve will start promptly at 9:30 AM, PDT and end
at 11:30, Although we should limit our private massagzss, they can




be used as wall as anonymous messagaes when it is considered in the
best interest of the mini~conference. An agends of today's mini-
conference follows momentarily.

You are up to date,

Once you are in a conference, you can make an entry ab any time,

Boo@
n
o
P

if somezong elss is already typing. As you typs, PLANET automatically
a number to vour entry, prinits vour name, and then begins digplaving the

text as vou enter it:

{171 Wharf

Concerning the sumary, a number of commants are left opazn-ended. For
example, P.3 [of the draft] concerning intercity bus service~-what
regulatory and poiitical barriers are involvad--and don't they go far
beyond matters velated to vehicle width? Again, bottom P.3, what is
the argument to support the notion that less economic regulation could
lead to fewer but more profitable carriers?

-
Hi

All messzyes are sent o you automatically as they are finished.
yvou are not preseni, they will b2 reprinted the next time vou enter the
activity. In this case, each entry will include tha date and time it was

started.

PLANET also offers a number of services for experienced users who wish
to perform gpzcialized tasks. PFor example, the STATUS command prints the
names of all the participants, the time they last enterad, and the last
entry they havs seen:

(to PLANET)
STATUS (of participants)

NAME LAST TIHE EHTERED LAST ENTRY SEEN

Wilson 26~Hov~75  8:5] AN g2

Wood 29-0ct-75 2:486 PH Ity

Rollins 21-Mpov=75 12:15 PM 79

Bartholow 19~Nov-75  9:28 &M 74

Gibhs Present g2

Snaeth 26~Hov-75  5:15 AM 82

Hascy 25-tov=75 10:01 AM a0
Other PLANET services allow vou to review previous entries, to submit en-
tries into a private computer file, to join another confarence, and to
lzave the PLANET system. There 15 no limit on the length of an entry ox

the number of entries in a conference. Onece an entry is in the transeriot,

it cannot be altered, although it can be deletad by the organizer.




THE CONFERBNCES

Two sceparate projects were conducted at HASA using this new medium.
The first was a technology assessment of future tvansportabion systams; a
group of 13 experts located throughout the country used ths system to
prepare and critiqus successive drafts of a joint document dealing with
inter- and intracity transportation. For the second project, 15 U.5. prin-
cipal investigators of erperiments with the Communication Technology
Satellite (CT8) used PLANET to discuss pre- and postlaunch oparations
(Figure 1).

The Institute for the Future provided assisbtance in organizing the con-
ferences, instructing individual participants, and facilitating the various

activitiez. In addition, it collected manthly usage stakistics.

I. The Transportation Conference. Whan the conferenoce on Fubure
Transportation Systems began in Sephember 1975, all the participants knew
each other. ‘hey had worked itogzther for about six wonths and had recoqg-
nized a high need for exchange of views among individuals working on the
project. The study was joinkly conducted by the 2Zmes 0ffice of Planning
and Analysis and the Communications Branch to evaluate the concept of
computer conferencing in an application invelving an ongoing interagency/
university/industry assessment of transportation technology.

Tha objective of the group was to make a series of recormendations
concerning research and development for intercity air and ground transpor-
tation through the year 2000. Prior to the start of the computer confer-
ence, the group met at a conference in Hershey, Paennsylvania, and began
circulating drafts of various sactions of the raport. 7he purpose of the
computer conference, then, was to promote the orderly cri 'ﬁue and inte-
gration of these documents while keeping Fface-to-Fface interaction to a
minimum.

Once the conference began, communication among group members ross
rapidly. 7The rate of private message ewxchangs was particularly high,
prompted by the existence of two distinct subgroups—-government and con-
tractors. The charter under which the grour was formed specifisd thak each
subgroup would exchange views among its own members in preparing drafts.

This mandate enconragad the use of the private mode unkil intsgraktion in
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the public mode could take place. It also led to the crcation of a new

activity for the exclusive use of government personnel.

On 1% November, the study group conducted a synchronous management
mgeting over PLANET. Figuve 2 shows a “timz slice" of this confersnce
wnich domonstrates the capability for simnltaneous massage ganeration by
conference participants. On 1 December 1975, the final part of the con-
ferance (Part IIY) was created, and all subconferences which wera still in

the system ware dsleted,.

2. The CT§ Conference. The Communications Technology Satellite (CT3)
is a joint U.B.-Canadian mission involving goverpment and indoestry teams in
a series of emxporiments with advanced communications systems. The initial
objective of tha computer conference was to use this media for such activie
ties as:

e scheduling cxperiment times

e providing information on the status of spacecraft

@ reviewing action items of users' meetings

o planning a teleconference experiment invelving four NASA centers

The usefulness of this conference was dramatized by the communications
which resulted from successive postponements of the satellite launch dats,

Some typical entries during this difficult period follow:

[96] Lumb 13-MNov-75 9:15 AM

Hunczak. To answer your questions of yesterday. For experiments 15,
17, and 13, the subcarrier frequencies we have hardware for in the
analog FM TV mode are 5.14, 5,36, 5.79, and 6.2 MHZ,

For experiment 16, 17, 18, the ARC transmit frequency is 1k.2471656
GHZ,

For experiment 4, the ARC transmit Frequency is 14.0521666 GHY? with =
25 HHZ subcarrier service channel.

[97] Kaiser lb-Nov-75 9:00 AN
This ane is for whoever from MASA is looking. | am working on the
link budgzt calculations for the tech. managers meeting. | have some

of it done; the rest will follow. Kim.

I see from the latest entries that people are watching this.
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{333] Lew 12-dan-76 2:47 PH

: Sl R % To alll Seeded :
In view of the shorl turn around betwaen the time that the decision
is made (anticipated at noon EST, January 13) and a launch as ecarly
as 1821 EST, January 16, it is suggested that all PLANET Ffolk chezk
fnta PLANET on an hourly basis on January 13, 1976, starting at about
1000 EST.

atets D B P S P PO AL . NECR PR S R
L PR A S L Tt A S e A F o DR

After the launch, it was decided to continue using computer conferencing to
rore effectively manage the various ewxperiments. In this phase, the dis-
cussion took the form of a "collective notepad." TFreguent entries broad-
cast the satellite status and updated expevimental schadules to keep tha
entire group informed., These entries are typifisd by the following:

[382] Hunczak 27-Jan-76 9:26 AM

CTS mission status., The station acquisition maneuver conducted yes-~

terday to correct the orbit perigee and which changed the S$/C drift

to 1.54 degrees west (see message 377) was executed on time. S/C
location is now slowly approaching its 116 degrees west station., Two

maneuvars remaing

1, January 28, 1976 6:56 GMT to 0.37 dagrees/day
2. January 29, 1976 6:53 GMT te 0.00 degrees/day on station
Handover of the S/C to Canada will be early in the afternoon {17:00

to 19:00 GMT) on January 29, 1575.

The CFS conference is continuing at the time of this writing,

COUTENT ANALYSIS

In an effort to evaluate the use of the conferencing medium for dif-
ferent tasks, we have coded the public entries made during the conferences

into five content categories. These categories include:

1. ZTearning. Learning entries include all thoss which are made inad-

vertently or which deal with the use of the terminal or the software:

(41 Rollins 2-Dec~75 5:17 AM

To Gibbs, Wilsan, or anyone who might know: according to the instruc-
tion book on PLANET and my earlier experience, PLANET would interface

with a CRT terminal {mine is a Tektronix Lo1z) in a manner which would
allow me to copy a page at a time as it came up on the screan., As the
machine no longer asks terminal type, | assume that the capability no

Tonger exists?
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2. Progeduyral. An entry which deals with the mode of group interac-

tion, its structure, and its timing is categorized as a procedural
entyy:

[219] Hall h-Jan-76 2:10 PH
I's it customary to invite the non-selected proposers? Based on the
workshop experience, | don't think it is a good idea.

[22] Hascy 3-Dec~75 9:32 AM
Reference messags 15, Hall. . . . PRe: Dec 9 Comcon. . . . Until
9:30 AM is everyone entering views, critiques, etc. or just Hall?
If everyone is entering, then thay will need draft material before
Dec G,

3. Social. Social entries include those intended +o convey humor,
feelings, or a parsonal statement not directly related to either the
mediuwn or the substance of the discussion. Yhere were many examples
of this tvpe of entry around the holidays:

[3] Anonymous 1-Dec-75 12:53 PH
Looks like the turkey and stuffing dulled everybody's intarest in

this system. It's so quiet,

[138] Mascy 24-Dec~75 3:27 PH

. - . Gentiemzn, | have sincerely enjoyed working with you all thus
far. . . . It has been a good year and | look forward to the suc-
cessTul completion of our technology assessment. ., . . Have a Harey
Christmas. . . . And if | don't see you on the terminal before then
. « . have a Happy MHew Year. . . . Frad

4. Substantive. An entry that deals specifically with tha topic of

the conference is coded as substantive. Such messages have tended to
ba much longer than those in other categories, sometimes reaching a

page or two in length.

(197 Hall 3-Dec-75 9:25 AM
Rz preparations for Dec 4/5 mtg. . . . Draft text has been written
for many of the topics in the 'A" group of recommendstion areas--about
1+ page each., However, we didn't get anywhere with: OMNI rentals,
intermodal companies, passenger/freight interactions, role of subsidy,
energy sources, or continuing issues research, Hope others will come
with ideas on these; otherwise, they go to the '"C'' groun.

Adminigtrative. This category deals with the management of the

i

»

oject rather than its research substance. In the transportation

e ]
[

4]

onferance, wost of the substantive material was transmitted through
the mail and critiqued in PLAWET, which was used to acknowledge

receipt of wvariocus drafts.
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[257] Rollins 20-Jan-76 12:52 PM

To Haney: Where are reports 2, 3, and 47 Vere they not supposed to
be mailed by Jan 16? What is current schedule for draft report dis-
tribution? When will reports 5, 7, and | be mailed?

Mninistrative entries also include those dealing with financial and

budgetary reporting:
[57] Hall 11-dec-75 7:27 PM
To the contractor team. Per discussions last week, let's take another

cut at level of effort for study elements. Please report percentage
of man-hours in following categories--

Planning For and Attending \Workshop

j

2. lssues

3. Technology

. Scenarios (all types)

5. Evaluation

6. Findings/Recommendations
7. Other

It will be assumed that expenses follow man~hours unless you indicate
otherwise,

[53] Hall 11-Dec-75 7:383 PM
To contractor team . . . an administrative matter. . . . Please in-
sure that your next invoice to P includes a cumulative total of

billings to that point.

Figure 3 shows the distribution on entries by content category in both
the Transportation conference and the TS conference. The percentages of
entries in various categories can be compared for these two conferences.
Learning and procedural entries are guite similar (9 percent and & percent
for learning, 24 percent and 19 percent for procedural, respectively). The
transportation study, howsver, involved a higher desqgree of social ac-
tivity, which was the smallest of all categories for CPS. Tha relationship
between the two main categories, namely administrative and substantive, was
reversed for the two conferences. This reversal could be expacted since
the transportation group was discussing successive drafts of a substantive
report external to the conference, promoiting a greater concern for adminis—
tration, while the CTS group used the computer conference for its substan—

tive waork.
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CBSERVATIONS OF MEDIA USAGE

With the completion of this project, NASA has providad the first
large~scale field test of computer conferencing in an operabional getting.*
Though the project lasted only six months, a review of the transcript

provides a basis for making several observations about media usage:

1. Integrating the Communications Activity into the Workday. Re-

searchers in the transportation study adapted their workstyle to the
system. One user relied on PLANET to obtain an update early in the
morning and late in the afterncon and used the STATUS feature to saea

whe had seen which messages,

2. Providing Precision and Timsliness of Information. Requests

for data and updates on the status of the spacecrait or the expari-
ments were crucial to the CT5 group. Many entries illustrate this use
of the system:

[380] Baker 26-Jan-76 3:22 PH

s the scheduled time of turning on the beacon (S/C) known at this

time? 1F not, would H. Hunczak please put it on PLANET as soon as
it is known? Thanks.

[386]1 Humczak 27-Jan-76 1:13 PH

To Baker and all concerned--re message 380: The best estimate of
SHF beacon turn-on is February 6, 1976, at approximately 13:00 to
14:00 GHT. If any change occurs, this message will be updated, Good

Tuck.

Entry No. 386 is the response to the request at 380 but is addressed
to "Baker and all concerned." Here, the conferencing system is used

to keep the whole group informed of the dialogue betwsen two members.

3. Replacing Other Hedia. The system represented an economical alter—

native to telephone or telex when information of a technical nature

had to be communicated to several people at once:

*similar field tests are in progress at the U.S. Gzological Survey
and will result in detailed evaluation; furthermore, other organizations
are now undertaking confersncing activities on a scale that promises to ba
comparable to the NASA effort.
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[501} Grayson 30-Jan-76 10:35 AM

Kennard and Chitwood, The subject of a CTS checkout time allocation
switch has been agreed betwzen experiment 16 and experiment 20.
Chitwood has confirmad this switch for experiment 20. The new sched-
ule should read:

Experiment 20 April 13 1800-1500 GMT
Experiment 16 April 13 1900-2100 GHT
Jerry, please confirm to both Chitwood and myself that you have
entered this change in your computer, Thanks to vou and experi-
ment 20.

Another user felt that use of PLANET made it possible to keep the
group up to date when the thought struck him without resorting to

conventional media such as writing letters or making phone calls,

4. Supporting Other Madia. 3In some cases, the system has served to

confirm and support information transmitted through other channels,

as in this entxry:

[458] Hunczak 13-Feb-76 1:09 PM

The spacecraft was rangsd by Goddard om February 10. Orbital elements
were received at Lewis this morning, processed, and the new $/C
ephemeris and AZ-EL angles for your ground sites mailed this afternoon
at 20:30, February 13. Would like to know when each receive them in
the mail,

The author of this message needs confirmation that a certain docu-
ment has been received. PLANET thus provided a record of the

communications events taking place in the group.

o, Handling Zmergency Situations. We have observed instances of

reliance on PLANET for crisis management among CTS projects and for

decision-making in urgent situations:

[5211 Donougha L4~Mar-76 8:06 &M

To ail Pls and experimenters: a problem has developed with the space-
craft. The problem may be in the experiments powar converter. All
experiments are canceled until the problem is resolved. You will be
updated as pertinent information becomes available.

6. Promoling an Effeetive Management Séyle. The Followin entry
< L g ¥

shows the usa of the public mode to confirm private communications

giving a number of participants a specific time allocation:
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[516] Kennard 2-Har~76 12:46 PM

Ippolito, Kaiser, Numnally, Miller. Time allocations for the week of
3/7-3/13 follow by private message. Please let me know any correc-
tions promptiy,

Hotice that the whole group is now informed thal four experiments have
been allocated time (although exact Limes are rot made public). The
two groups made effective use of the system in classical managemenk
tasks, such as communicating information, reguesting data, giving
assignments, and making sure deadlines were met. Such use is ap-
parent in the following entry:

[317] Hall 28-Jan-76 9:33 AM

For the record, Mascy's questions of vesterday discussed by phone. Re-
ports 2 and 8 and parts of 7 and 1 will be mailed in the next 3 days.
As previously suspected, report 9 will be late (and won't reach Spaeth
by next Wednesday). Berkeley or PMM will mail report 5 this week, To

repeat: report 8 was never intended to he '"the' final report. See
proposal, contract, and Admin. Report #2.

7. Extending Communications beyond Working Hours. Pigure 4 shows the

distribution of conferencing sessions as a function of time of day.
It can be seen that 35 percent of all sessions occurred outside of
West Coast working hours. Of special significance to NASE is the
expansion of the narrow "telephone window" between the Fast and West
Coasts, This greater flewibiliby in the use of time was noted by one
participant in the transeript:

[173] Mascy 7-Jan-76 9:46 AM

- - . Just in passing, | noted the timeline of message 171 at 6:40 PH
PST and message 172 at 5:25 AW PST . . . for what it is worth, the
computer terminals have opened up the communications day to about 12

to 13 hours. . . . This might be compared to telephone day between
East and West Coast of about 3 or &4 hours., . . .

Over 55 percent of zll seszions took place outsids the normal tele-

phonz windows.

EVALUATION OF USER ATTITUDES

In computer conferencing, as with all other media, one needs to assume

that the participants have mastered the basic skills reguired to use the
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system before any meaningful evaluation can take place. HMost of the par—
ticipants in the two conferences described here daveloped the requized
skills in a short time. The lack of typing skills did not prove to be a
barrier as was initially anticipated by some. Users developed definite
opinions on the variety of tasks which they had to perform during the con-
ferences. Among the tasks which were rated positively were: administra-
tive activities; logistic and scheduling tasks; exchangss requiring short-
term (but not immediate) response; very spscific, narrowly-defined issuss;
quantitative information transfer; and routine day-to-day communications.
The ability to perform these tasks by leaving or retrieving messages at
their convenience was, by far, the most lmportant feature of the mzdium

for them.

Users agreed that the use of this medium for synchronous conferencing
(with more than two or three other persons) headed the ligt of the negative
uses. Tasks not well suited to the medium included: substantive debates,
especially when experts disagree; broad issues; getting to know each other;
situations which require immediate responses {responses depend on how fre-
quently one accesses the system, and questions can be ignored via this
medium just as by mail or telegram; however, the final transeript will docu-

ment the gquestion and the time when it was asked).

Users also agreed that computer conferencing replaced much telephons
traffic. There was a general consensus that it reduced mail exchanges and
saved some travel. Howsver, PLANET was seen as more than a substitute For
other media. With one exception, users believed that PLANET made a unique
and beneficial contribution, which could not have been made by any other
medium or corbination of media, to the efforts of the group. Thus, computer
conferencing was a supplement to existing communication modes as well as

a substitute for certain kinds of communication.

In summary, the three most important values of the system were: its
time independence, the availability of hard copy, and the ability to enter
one's message without being interrupted. Asida from the negative response
to synchronous conferencing, user reactions ranged from somewhab positive
to very enthusiastic. Use did not lead to mechanistic exchanges nor did

respondents feel overwhelmed by information (although soms felt burdened




by irrelevant or trivial exchanges that they were forced to scan in order
to ewtract informationj. Specific reactions to the PLANET system ware
similarly generally positive, notwithstanding the suggestions offered o

make the system more responsive to the needs of these users,

COST CONSTDERATIONS

The cost of computer conferencing is an important variable in the
evaluation of the potential use for the medium, and reliable information
is becoming available as real-world usage of systems like PLANET are re-
rorted by participants. Six major components* should be considered, both
in computing current costs and projecting future costs of a computer

conference:

1. fFerminal Eguipment., It is possible to rent or lease terminals

from manufacturers and from the networks., As the use of computer
conferencing becomas more common, the cost of terminals can be spread
amonyg more users and more projects; it is edpectad that, within five
vears, terminals will become an overhead item (like a typewriter or a
telephone) at most research institutions. This component of the cost

will thus tend to decreass,

2. Communicatjon with a Network Port. The cost of accessing the net-

work may be guite significant to users outside of mestropolitan arsas
served by commercial networks. The geographic coverage of the major
networks 1s expanding rapidly, however. In addition, future tech-

nology could eventually make networks available to rural areas, This
cost component, too, may thus decline in importance in vears to comz,

although changes in telephonz rate charges complicate the projection.
g g

3. HNeitworx Conneciion. Since neiwork connection is the largest

conmponent of the conferencing cost, the connect time rate must decraass

*These do not include considerations of participant salaries, editing
of transcripts, and royalty on the use of a program package (not applicable
hers, but to be taken into acocount with future commercial systems). Nor
do they include the costs of training and facilitation, which should also
be considered at some point.
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dramatically in order for telsconferencing to make a commarcial

breakthrough. WNetwork rates are expected to decrease slowly with more

efficient technology for messags oxr packet processing.

4. Computer Utilization. The use of the computer is billed acecording

to the number of "resource units" used in a given session. In

the future, more efficient time~sharing systems, an expanded number of
ports into the computer, and the use of mini- or microprocessors will
decrease tha cost of computing, possibly by more than 50 percent in
1980,

5. Storage. A conference is a file that resides on a mass storage
device. Average costs are 32 cents per "hlock" of 624 characters, or

50 cents per 1,000 characters.

6. Adminisirative Overhead. The bill received by the user from the

network each month covers not only the computing and connection

charges but alsoc a number of other items, such as:

¢ a flat charge for each usexr name;

# a charge for special handling of tapes or cards and the runs of
the monitor program that computes and lists the statistics; and

@ session overhead, representing the amount of computer resources

used to log-in and to load the PLANET program.
The need for the computer supplier to break even on the use of the sys-
tem will demand that storage and administrative charges remain signif-
icant. However, there is still room for improvement with larger, less
expensive memories and more efficient handling of user accounts and
secondary services. One should keep in mind that when conferencing
usage spreads, the Ffiles holding the discussions will become much

larger than anvthing currently observad, distorting many usage patterns.

Finally, a few words should be said about facilitation. It is easy
at this point to fall into a familiar pitfall, planning future computer con-
ferences on a puraly economic bagis. In our view, the much larger gques-—
tion of training and facilitation must be included in such a plan from the
beginning. This aspect is so critical to the success of the nedium that

it must not be‘swept under the ru§ of budgetary convéniencé.
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Tf participants are to solve real-world problems through computer con—
ferencing and if the organizations to which they belong ars to pay for
thelr usage of the system with real money, a continuocus structure must be
provided for learning and facilitation activities. Such a struchure cannot
ba improvized for each conference, nor can it be expecited to arise natu-
rally among & group of users. It should be provided from the start. Hob
cnly do new participants need training in the use of the system, but group
leaders reqguire continuous guidance. The conference as a whole must be
nurtured by someone who may not bhe a substantive ceontributeor but who offers
a rich set of social skills. Such facilitators should ideally beleng to
the same organization as the conference participants. But thay, too, need
to be trained. & new role is thus emerging as we congider future communica-

tions situations.




